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Materials
Reagent-grade chemicals were obtained from Aldrich Chemical Company Ltd. and Alfa Aesar, and used without further purification.
Instrumentation
Crystallography: Suitable single crystal was selected and mounted onto a rubber loop using Fomblin oil.
X-ray diffraction intensity data a Bruker Apex 2 CCD diffractometer (λ (MoKα) = 0.7107 Å) equipped with a microfocus x-ray source (50kV, 30w). The data of compound 3 was collected on Beamline I19 at the UK Diamond Light Source (λ = 0.6889 Å) at 100 K. Data collection and reduction were performed using the Apex3 or CrysAlisPro software package and structure solution, and refinement was carried out by SHELXS-2014 [1] and SHELXL-2014 [1] using WinGX. [2] Corrections for incident and diffracted beam absorption effects were applied using empirical absorption correction. [3] All the non-hydrogen atoms (including those disordered) were anisotropically refined. CCDC 1853666-1853671 and 853695-1853698 contain the supplementary crystallographic data for compound 1-7. These data can be obtained free of charge via www.ccdc.cam.ac.uk/data_request/cif, or by emailing data_request@ccdc.cam.ac.uk, or by contacting The Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK; fax:
+44 1223 336033.
ESI-Ion Mobility Mass Spectrometry:
The spectra were acquired on a Waters Synapt G2 HDMS instrument in Sensitivity mode (except where stated), with samples infused into the standard ESI source at 5 µl/min using a Harvard syringe pump.
[N2H4]·2HCl (0.4 mL) were added to a solution of Na2MoO4·2H2O (242 mg, 1 mmol) in water (40 mL) and 1 M HClO4 (4.5 mL). The mixture was then heated with medium stirring in a 100-mL Erlenmeyer flask (widenecked; covered with a watch glass) at 90 ° C for 1 h. 
Structural analysis of 1-7
Although the wheel-type molybdenum blue architectures are very complex, the general approach to the structural analysis and formula determination is well documented. [4] The structural analysis requires the following lines of evidence / information to allow the assignment of formula and the structural details coupled with Single-crystal X-ray diffraction: 
to ε).
(ii) Bond valence sum analysis to confirm the terminal oxo positions, reduced Mo V centres and the positions of the hydroxide ligands. [5] (iii) Elemental analysis of sodium, molybdenum, cerium and C, H, N analysis.
(iv) TGA to estimate the number of ligand and solvent water molecules.
Therefore, the analysis below both presents this data and demonstrates how the structural assignment is consistent with this data.
Redox titrations
Because of the rather poor solubility of compounds 1-7, it is impossible to perform redox tritration to determine the reduced eletrons on them. 
Bond valence sum analysis

Elemental analysis and C, H, N analysis
See Section 3. Synthetic procedure of 1-7
Uv-vis-NIR spectra
Because of the rather poor solubility of compounds 1-7, we could not prepare the related solution with accurate concentration. Therefore, the Uv-vis spectra of 1-7 were recorded in saturated aqueous solution
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and ε was not caculated. All the Uv-vis spectra of 1-7 show the characteristic band of Mo Blue which is centered around 745 nm. 1 H NMR spectra of Λ-1 (turquiose) and L-histidine (brown).
ESI-Ion Mobility Mass Spectrometry data of 1and 5
Method:
Samples were prepared by dissolving pure crystals of 1 and 5 in HPLC grade water, at approx. 5 mg/ml; these solutions were filtered (some solid always remained) and analysed with no further purification.
Spectra were acquired on a Waters Synapt G2 HDMS instrument in Sensitivity mode (except otherwise stated), with samples infused into the standard ESI source at 5 µl/min using a Harvard syringe pump.
The following parameters were used for acquisition of all spectra (unless otherwise stated): ESI capillary voltage, 2.7 kV; sample cone voltage, 35 V; extraction cone voltage, 4.0 V; source temperature, 80 C; desolvation temperature, 180 C; cone gas (N2) flow, 15 L/h; desolvation gas (N2) flow, 750 L/h; source gas flow, 0 mL/min; trap gas flow, 2 mL/min; helium cell gas flow, 180 mL/min; IMS gas flow, 90 mL/min; IMS DC entrance, 25.0; helium cell DC, 35.0; helium exit, -5; IMS bias, 3.0; IMS DC exit, 0; IMS wave velocity, 1000 m/s; IMS wave height, 40 V. Data was acquired using MassLynx v4.1 and initially processed using DriftScope v2.2. IMS-MS spectra are displayed with a linear intensity scale using the colour-coding shown in the accompanying key; no filtering is applied to limit signals (eg. no filtering of signals < 5% in 2D map; that is, few other signals are visible in the raw data with no manipulation).
To determine drift times (t D) of species of interest in the IMS cell Arrival Time Distribution (ATD) data was extracted from Driftscope/Masslynx, and fit to Gaussian curves using Fityk v0.9.8 to determine a representative retention times peak centre.
Ion mobility calibration data was recorded for Equine Cytochrome C 4 , oligothymidine, 5 and another DNA strand (d[TTTAGGG]6), 6 and fit to their respective helium collision cross-sections (CCSHe) reported in the literature using the approach outlined in Reference 4; data was only omitted where peaks were very weak, fitting not possible/ambiguous, or conformations not observed. The resulting calibration curve (see ESI) was then used to estimate the CCSHe of ions of interest from observed drift times.
Calibration curve for CCSHe measurements
Calibration curve obtained using the method outlined in experimental section.
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Figure S27 Calibration curve obtained.
Note on drift time estimation: [Using drift time data acquired with N2 as a drift gas to estimate CCSHe, rather than CCSN2, may seem somewhat strange. Beyond the considerable usefulness of IMS-MS to resolve otherwise-overlapping (by m/z) ions (eg. monomers from oligomers), in many cases its primary use is to obtain quantitative CCS data is to compare with models. Since for a number of reasons (practical, historical, and economic) most commercially-available "Synapt" Travelling Wave instruments use N2 as a drift gas, but theoretical models (eg. Mobcal 7 + new Bowers models 8 ), most available calibration data and most published data with which results are likely to be compared, are for CCSHe. As a result, use of CCSHe is preferred and its validity (and potential pitfalls) becoming more thoroughly understood. 
